
rvliNt I AND MECHANISM OF Ir (III) 
CATALYSED POTASSIUM BROMATE OXIDATl 
OF SOME ORGANIC COMPOUNDS 


& missis 
Submitted to the 
Bundelkhand University 

(JHANSI) 


For the degree of 

I30CTOR OS PHILOSOPHY 

IN THE FACULTY OF SCIENCE 
(CHEMISTRY) 




Under the supervision of 

Dr. RAJ KI5HOR 5HUKLA 

Head, Chemistry Department 
ATARRA P. G. COLLEGE 
ATARRA (BANDA) 


1992 




$0 %» onvtifif t$mt tim timsiM 
*mimtixm east meimoMsm of l^rCSXX} oe.tt&y®ti3 
&»tne0»ltm 3mma%» 0adiSmt3»n of Sam Oi^gmnlo 
ODApMo^* oiteii^ted for tho dmgwm of Dooior 
of itii3u»«^^ Of 10y»3«ildN«iiiS HXiiwsii^t 
i# m Mmmw^ of taoimf Iflo sotoitscli w»£k tmiridM mto las' 
fan i!t» Dl^it imOiMr ngr ooitSom mS oopejrri^loiiw 


Ao Kosk Miocllod in AIjb tlMOl# or o. pturk ttwotoft 
ti«i boots siteiltisod tor ^ mmxA of oi±»r tmgmm 
or dlidtaa* Ml. tho iMiilp osoiotaisoo xooei^iiO ^rlng 
tbft ooujcso of immmt&gmtiarn hmm beoo doiy 


J J! 1.1, •'‘■- 




m$ KiMmr siniklo 

]|«BC3«llb*P* 

HoaS^ cimlAitQf 

htAwm F*ci«jCM.]L«go JktMjrro. 




t% fiws m plrnmnm to fiacs on mmtd ry 

s«fl !»aftdB®aife ttiaasiai to Raj Kistior 
HtSo* «sad, Cii»»lstsy D^^etrawit* Atfeixa !»•©• 

C©li®g®f hmxm, mm&& for S»ia ii»olidng aoS i/aliastelo 
gisldanoo dirlng ofstiro ^lit* 

X an grateful, to Dr» Minoliml of 

At^rm P*a*Colleg«t iktansa for giving isi® laboratorjf awi 
iitorai^f f»ciliti«wi* I m «g@aAly gratoIMt to Sri 
singli ifif Waaler of ^tarra P*o#C©ll^e* utarxa fcr 


X osspi!®®* paofcam^ g«ittltiM3Ni to wy paroat® 

Br, v,P*Stiol€la m& Mr®* s#Sla^a witlioiit »l»®© bl.e»*iiig» 
mw& gm^ wt®l*« ocw|3i®tloa of thia tfork totXd ooH 


1 on thaakftl to m hmhmid Sri ^.KiiDiscit for hi» 
I^Xp# «f«»mgiwafrtv «^d®E®t»isdiiiig pot-i^fwse 
the cooroo of this yorli;* 


0©tci»r l,S»if9^ 


( %m ite PlKit I 



cmTOR III t 


cmmmm 




om-mm vt 


cmm^m mi 


t)mimmimkt$jon oi?dteff ©f 
mmtiuom wl^ m 

fofi«p©iiss hmmrn to 
©f soffiHi mtoiD ©el^ 


m 


©f &s&»s ©i 

s»i 0 «toi© ©itti mmpmst ta md.m 

mM» w0md fmm witli 

bxmmtm m msiMm 4§ 


©f &xdmr ©i 
xmotioitB nito niftspftst w 
pewd^idio miM to wdMmtian of 
Mtoo iiOto» l3f fotoPotott bjRHaoto #S 


Botoiiftlimtioii of ooter of tli© 

©itii mpofUi to 

iridtoftCcxil diloilto to oadSoM* 
btoii of «ia0 ooias Saf jotooniwa 
bimato' i$ • WZ 


MMtmt of wBwm&siG 

iMototo osi tl^ o3d.^tlosi of 
onto© miM Tsif totopoim . - : - 

bieiM'iii " 


tm 


* 


"i 










flilstt of C^il^tlDIS of Ottluo 

a^iA Isfir WtSttSMSiltt 

fljiPiiilillF Jg^iP PpwlwPi^W 








aSDOut fitmagas twleiago is ^Stm rnmmwm 

of ^bmiMtx^ aois c^iy o€ ilis troAscit® laj^ ia yisw 

of tlia iiitai 3 iNi 4 imt 9 iie eii^ M tJmiwioiMtiocHi likicfe ooiiMlI 
«i® owir ail piaotloii* OMaisVi oir oagiisiOfis liio mHc aiwolis^ 
•f f li^sfe pcooeawwB for p«®otl«ii iffmmmm m®M m 

'kma mm faftows mm lafliwiiea »it®» of tii® isaaotioijs i« 

0*6® y to inssotod totiOMsallf wim Ijwlr no A* tli© » 9 rto of 
mMAmA witotiioa «aft iaStuoaiw® of 'if‘«jri€w» f«cstw*a Is too aaiii 
mmm of ciwaloal Uimtim* *»m mlmmlm aosouiofeliMi* of 
iwtotito Mp^et®® ®m 6oiito®6 a*i6 iStoxtoliii^ fsm ipmoi^ioti *ato 
‘rnosumemm® aad ©to®* ooioatelfli# ^mmsm *» 

:i30iilQ to im6tt*o%oa6 how li*livl 4 i^ tfa]»£0aiatiot*i ocmt* 


m.mm^ la a f®w mm®^ %% is m% iwoslfel® to ©wl4o 
osopleto lafOKoahioisi oa to® hasis m iciotfeio »ta6i««# woa 
mrnn rnmmiml kinttooB im still to pwW® to® «>»% ; 

pswijdftil witooft of Sjitostlgolilto to® watoaiilswi of a ptoosto# 
iaooito of oto®* toton^^po® lawailtol® to «i-teiiJBllto to* *ii«iastAoa 
mmmiamrn la wsst of to® toaotions to® iato*M®6iato» ®m 




o® iiijicih mmmt la® on tlie tamim 

off kinetic aloise# ©«i«jr mnmdm mm^ m B*S*R* ^mm 

to fo© to l^ijfcl% mm mm modmtm tommi on 

oi »@!iK!tion« liit®jaraBdittl»» cwo«r in loset mmfciom. 


It i® not offtBn oiinp^® to intsiptot tli® iKpoxim^nttlX^ 

£ft^ %m in t»in& off tstm xooction m m 

fiitoroativ* mmmnimm mx^ imm to tte Bmm mm Jtini* 

in Urn infe»*p0itiiti©n of eatptxtooniia mm Xm in 
twjwo m woAaiiifta in mm amm off iMkotloni in I# mmmd 

hf mm piwal^® fwrtloin^itissn off ©mwiat in I4w noiJinefMi# ainao 

smwnt cofwontnation mxf m% to mtojsod iim 

©ffffecjt rnt® loo mm tioiiQ® tli® Inwlwinsiiife in nocttoeiiMi is 
cwi^etelF wikn<»n in mm% osmo* m dcmkt* atgniffiowncw iAratt.?* 
has tmm ii«di in tii« vmtmrn off cor»latlng aioloetrlo 


cNOJWtant of tho wodiun mMi mm of wtloijo tgfudffl of ife® 'j 

iptaotion®, kttt the idoos ab«*t tine mimxmsxmic dlj»lo«tiric ooaitaiife i 

In tt» immMmrn irioiiti% of « loiwtaiife ',i 

•xtont ai^ irntnie of wlootito oc^tafclon^ nm offfeot of «olviitic» 3 

' ■ , ■■ ■ ■ ■ ' ■■ ' 3' '■ ' ■■■ '■ ■ ■ " ' ,. . '■ ' . : :: ■ 

on elmotmn dlstfitbiittos mm wmmM^ off mmmrnm particftoo ;] 
aw3 csther fwstoss in #alwiiit ofiSfootsi tswanin iwigoe* 'i 


IMmXrni?' hm mvmmd ^bot Ion - fiiixsl® rnmirmm | 

hmm ixwpi.io«t»d dmmMXrntixm of m 
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hf6.tB.titm an lapnetaafe seat#* m of 'the opioioa ttiat i» 

matl-mrA rate i^o3Sim» dl«l.«Nc%r!lo aateXEtion ahcmlS te tetoa irtet 
aooamt.^ Wm atili teii^ teaated m iwntimiooEi* In »^te 

of tsiwae aiffiooitto®# it liao teon pomit3i.«t -to «^aiii awif ' 
i»«stioiia hf m mt of ptmmmGm isliiob mm £i»rf in 

teaaonii^ afy3 axn in m9mx&mw$ ulte o^rioxiqa mA thoxeltoiKi# 

%io aeoBtft ttew m&mtASjBAlf t»« mmA oeactect* pmiMMu o€ 
imaiyftirig tte x^te of cteodUsai xoactticiaia in SM^istiem tarn tte 
laotoouiar poisit of irlatt mmm mWmr coaq^ox. tlio xa«»oii la ttiat# 
in noautlons# 9 axtie«a.«r ^ooiio at «i^ cauiot# Sa i^ote 
oontact witti a nimter of nmueost nai^stateo whSjeh ms^ nmy- im 
'f0mtmr twm foixr to teoite* Intliaite mof^Amm of ttw 

atem and rnlmstmm telonglng to tte Cor a pair mi 

!!ioS.ecii3.o$ iisdoxgoiiig teaetlofii mm Utm ^Im oonot«tM.f 

intrtxlod %3^n in a tendcn and axtitnigr bf a ia^iooaitsta l«»gfa 
lawter off uoi^lboiaring ool®aal®» 



fc3®n®xe|r mnWMmn sm' -O jSCr'r:Gi^.:z'<j:'''t 

»p0&kim tfc* Oltcjtawii TOacstiior^ ‘u-:-- 

Mliil© TX»t q£ «asl>onics ^mm mftimm tmmlm %rai»»jr ©f m 

ate» m «« •m&f xwmm m^^yr tn® 

spieies ©f ©scliSi^ion »tat» ultih m m% ^^lalcaS. SGaeti© 

hmm 6wsi»**;@a th® atara or ton %mmimw mBciiii,£ii«i* fiaefc of tl» 

mmtit wo«te hwiw sIkwh tlist. mots^ tiwi m^mAo i»dk» 

also m» mm^mn trnxmrnx m m mmm «» oid.y, w«r w®® 

mtxm ^ «idliii«ci »w^ «» p^mm* 

m^0 mxmia mm wl m awwd «l4i»iiig rn^tm 

hmm ]bM» mm mw mmmll m mil i» mmp % mmp 
pwersos®. mm ixmmn mm im aosWafeteii ®« 

mmr$M» mm poMsIas® «jfi ©otanaiiigi diAxxMte® 

imm mmaimx hmm mm m wmmim % Sii^ aaS 

coiMirii®*®^ fmc klmna ImmtSgmtimm in mMlrn mmm 
poba»8iiis l»acsraiiofit»*«i» CixiJ m miAiMlm sintffci nt^a 

Sii^® liw ©tediad «» ©iel4atto® ctf di»i%3.®iw ^ifoea# »@t%a 
dietii3fi«i» gl.y«»il, ©ttiyJl qlfmi and lw%|. ai«t%le» 

flycoa hf mmic molxstim ®f »»teKJBi0i(pet«i4® tm th» p»»ew» 
to Cot 5 cia.o»i^ a« cafealysfe* X® atouw lay^ifeigalsionB, it w«a 
obWftjTwd «»t IS t© 3K5II xsiaotlaii hm 'pmornam m fh%tm 

ooloiar dtewloped i® asoaniji^ «!» t© lanrowise iwmatto® ta 

th© waertio®, The humAm foiai^ I® #» a 

piiallel <widatie«i mS. thiw it um »ot psseiMe to 

4mmmim «i# mmm mmt of mmtimn mim to 

apea-toi ani tmmm mrnf ©lirt^tea h«w8li» feawwS in m» 




by mm&ria m hwornim ton *ti«f 

©&»®w«a mmt it»j» m» i© i»3U3oi% of »«»fel©o® 

mr^ witliout ^tm ti@© of mwcmM mBtmmm This tliofe 

bsttaiwi^® oliaioatod f«o» ^ mmzim field tti» kiiiette 
ore^r ia mjn of glfcscd© wm not cowwst* mm» tfcey 

iiwwitiigotiod iiiiNiii# ji^ofiMfeloQO la liio pastiit/noe of iKijroinrlc 
»ey hw® olai»«»d fli®t • owl®« kltjofeiotj with 

H*^ ioa sad ftstexl. 1?l»y iiaw aluo o4mw*wn® 
that in Ion a>i»»atcatloo msm nm mmz ^ mm 

mmstiom wtm «i8p®ft to glfcoi® i® ©«» whil® f ia»t *> oid«r teato ■ ^ 
to ililft to »®o • csrtoir higher x»gat of 

o®M®tlo®i of SOM® glifool® o*g« 
glfCiol otiiyl sft^ciol ia a«lld 

w«di® ta «» pmmmm of oofcaui© rnmtmm m nsT mmme^r mA 

mim m(xm MmiOm at mrnUfmt hm i»mn stuaiod tmm klrnma 
aad lawsliaaljftic polets of vt®n bf single ®t Fimth>ow&im 

^nmfxSmsjiQB of th®®© wootlOB® oo onmIi of josassfeaiit® 1*®# 
li^bromsaooliiiiBlite, glfc^, mtxut msA hoo i3»oa ©..■■r-i-'- :i 
t^©ia* hw <0 steswfl 41 soltwot Isotope efftct* Tlw^ tiaw® 
shcsjtt^ fosas s o<^l«w; niti-i ».Ci3i| 

lAloriao ie«tlPi ^oie® sad ttw <%3^03£ mm fomed 
wi«i pjwtoMted glycol ia * lOon sad mm coatelliaQ »t»p# 
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as ixidaiit in midateioti of ipiteiisls in nx«ssxiot of sisjpcmxlii 
ae»tat»# BiwMii liayi a]iao tsooii im « 39 £|jteEit 19 

itas^aicilsIiiMiittisr^i at in aacidation of nitxito , in pi!ie#®«ao 
of xn^ndwCnx) dilociao m RaClixl eatsaXffiofi 

OKidat^ion of aith bmastto and lotelas looi 

has aiJNo btoo iiioostl^iadMfd t:^ iMMcilshnMRif^ and sMtai • 
Sin^ «% aJl^^ hmi Kst^irtsd xvMOstitXf cmldaislem scm ^jipciiai 
and o^Iie aiaatK^bpoXoticm M laotassiom hcotaoto* 


Xi0^it« of cpoa SGKmnt of %iori^ on ootasaliia biowio 
mida&ions Idwjps mm shill soopo* In ti»« fnaexit htesis w 
hap tiacin mado tso olahaiii ttm kinsttiie infomatioM on 


2r Csxzi e^orixSa cmtadLsraod ostidahlcm of a foi# aitino oolite 
mi^iQ pcduhicm of pofMoiim taiaiftte* Thm hloshio teta ham 
t»m i:^od to alticltete tha saaetlon nmteaniMP of atecMal^ 
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Ibioast# B4>«lf*# A,a* fsaAs was meA ma& 
il» iigffl»wi aDlutlOfi wan ^^isspiixiiS fey dlBsolvli^ 

4a drfialfe® volvm&’^i AmMm Airntilim wai^r* l!fe© soluttei# 
of alaftii»t pmvcjtlMlmim imfi mXim Cdll E* mm 

pmpmmA by dUSolTiag i&m w&mimd imi0^ osg^to®* 


aaSto i»iaatiaomt® asdi poifctilojrt© aeid (SB^of 
E*ito»ck CE^k^Gn) gfafifes woet ti»4Ki for lasciisiirtisgf ttwir 
1 moM immrnm} gmOm ©f ladJKmrio aootat® ii» fiok 
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acid of kmm mA im mis naintainna mt 
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strn^m solution of mi tef* ^♦K4 was paspas^ by 
dissolving if» AmimA msmmt in donfelo diotcCilod wat»r» 
0w» pesMiit 8taa±! »©ltat.loa i«® iilwjiys piwpocod af 3»«fe, 




of W&m niiiiiii ^ 0*1*% wsiiSMf** 

lygtar oXIoiiiisg for sissif Ii9i4mt ti^ i@;r m 

attoio ti)« mmm^ of 

OioMni^ aoloMoo Ci^l£o mlntainsd tSM iiiMi 
tw^oiratiia) mo mtoid moimk^m of xwotlofi 

wool m& I'icfoiooiXy »tiok»»» ht sottAlo lobormlii of 
tliio, a teamt ®»o«ss% oM mmtU^n atartwi® 0 xi§c} wm tate:-.-- 
out fflrrf fs»«nt of isnimctoa potaaalw Isaawto mm osttoalssd 
lo^OBiotTiisal 2.y • 
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^ against ttoia for ^iffaerat satfl of iiMetton* Xaltial. 

‘veio< 3 i% oonatant i«a* mm oaiei^ati^i fim Wm 

a| 0 pa on ttie otxcw of atevo iilots* Hi® ®lop® wm 4mm 

® 

at j^oiit lMt$ msmmpawMm f® ti»® HI »lAxt®i iili®ii 
: motion® hmm hmx4lf HI to 2£^* ftnao f ODit 

imiu®® at dUfotemt # o»ter niHi smprn^ 

to motaoti mm 4mmmim49, 

If Mo/^ at diffaxwmt iCiJifl) as» 

tm&tlf mmtmtt tt® siaotlOE it miso «» oiater nitti 

mpaot to tnsonate* Si iminaii at® 

oonstnt* tto» tweiotHm iM tXmt «• oipteir In bixmttft 
# 

Cyb®»i [ttiUj] i» tha mnoaatjcatlofi of tosxKmt® at ^iefci 
wm $lott«^ * mm tn® ojptot «tiiii soopaot to 
|iotiO»ii» bzxMAt® ia ^otomifitAr tfit tkwSmr with em^mit 
to otXme 4 §mim in aJyio otaiiir ^0&mim4 Umm 
lamn aaaoxll^ in Hi® foHcmlng fitba’otoss. In 
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2.4 s wmxmimmvm Am mmwrs 


StoktiiMietiry of iSNs jsi^otioii 

tto® «tacfeto» aisctauM -;;r. 

of bWKKt® over »ii» ooidB tin diffoswit mtioo) «t 
3^C fer 4© Sst^irntdois of uwstt^w»& bi»mt» in 

dlf fejDaat. sot* ^at; &m i»|je of wts® oesM 

oonsttne^ one mX^ of bxomst® and ttie 

»toicbioiiet4dLc ospatSoB. tmy l» mtitM-n ^ tt| . 

mm * 


Mxo ♦ W3 wsOg 
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In al^snloe, phein^l ciXimiiae mid vaiins » 9 Bpoofciv®a,y, 

imm i:8ix>« aS i'i8so« in a^l^to 

#■ ■■# 
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